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SEQUENCE LISTING 
(1) GENBRAL INFORMATION: 

(i) APPLICANT: Hewick, Rodney M. 

Wang. Jade H. 
Wozney, John M. 
Celeste, Anthony J. 

(ii) TITLE OF INVENTION: BONE AND CARTILAGE INDUCTIVE PROTEINS 

(iii) NUMBER OF SEQUENCES: 44 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Legal Affairs - Genetics Institute^ 

(B) STREET: 87 CambridgePaik Drive 

(C) CITY: Cambridge 

(D) STATE: MA 

(E) COUNTRY: USA 

(F) ZIP: 02140 



(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compaliblj 
(Q OPERATING SYSTEM: PC 
(D) SOFTWARE: Patentln Reli 



/MS-DOS 
.0, Version'01.30 



(wi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: OS 08/319,831 

(B) FILING DATE: 06-OC7-1994 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT DEFORMATION: 

(A) NAME: KapinosyEUen J. 

(B) REGISTRATION NUMBER: 32,245 

(C) REFERENCE/pOCKET NUMBER: GI 5182A-DIV 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (617) 498-8622 

(B) TELEFAX: (617) 876-5851 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TJrPB: amino acid 

(C) CTRANDBDNESS: singl 
(DyTOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
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(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 
(F) TISSUE TYPE: Bone 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Arg His GIu Leu Tyr Val Ser Pho Gin Asp Leu Gly Tip Ixw/sp Trp 
15 10 15 

Val lie Ala Pro Gin Gly Tyr 
20 

(2) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY; unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iv) ANTI-SBNSE: NO 

(v) FRAGMENT TYPE/intemal 

(vi) ORIGINAL SOU! 
(A) ORGANISM: Bos taurus 
(F) TISSUE TJrPE: Bone 



(xi) SBQUBNOE DESCRIPTION: SEQ ID NO:2: 

Leu Ser Al/Thf Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val He 
1/5 10 15 



Leu . 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i)/SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(Q STRANDEDNBSS: single 
(D) TOPOLOGY: unknown 
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(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM; Bos taunts 
(F) TISSUE TYPE: Bone 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 

Ala Cys Cys Ala Pro Thr Lys 
1 5 

(2) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE 

(A) ORGANISM: Jos taunts 
(F) TISSUE TYPE: Bone 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

Thr Ann Glu Le/pro Pro Pro Asn Lys Leu Pm Gly lie Phe Asp Asp 
1 5/ 10 IS 

Val His Gly/Ser His Gly Arg 



(2) INFORMATION FOR SEQ ID NO:5: 

(i) SEQUENCE CHARACTERISTICS: 
K) LENGTH: 80 base pairs 
/(B) TYPE: nucleic acid 
(Q STRANDEDNESS: double 
(D) TOPOLOGY: linear 

ft) MOLECULE TYPE: DNA (genomic) 
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(iii) HYPOTHETICAL: NO 

(iv) ANTJ-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taunts 

(vii) IMMEDIATE SOURCE: 

(B) CLONBs aec30 

(viii) POSITION IN GENOMB: 

(Q UNITS: bp 

(«) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 2S..57 

(xi) SEQUENCE DESCRIPTION: SEQ ID Nf, 

OOATCCGCGT GCTGTGCTCC GACC AAG CTG / 
Lys Leu Ser Ala Thr Ser Val y 
1 S 

TAC OAC AGCAGCAACA ATGT AATTCT , 
Tyr Asp 
10 

(2) INFORMATION FOR SEQ ID NOj, 

(i) SEQUENCE CHARaCTE 

(A) LENGTH: 11 aminoyacids 

(B) TYPE: amino acid i 
(D) TOPOLOGY: line 

(ii) MOLECULB TYPByprotein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6: 



(GC GCC^CC TCC GTG CTC TAC 
Tyr 



SI 



80 



Lys Leu Ser Ala Thr Sec 
1 5 



Leu Tyr Tyr Asp 
10 



(2) INFORMATION/FOR SEQ ID NO:7: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LBNCSTH: 199 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



48 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taurus 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: Bovine genous 

(B) CLONE: Lambda 9800-10 

(vili) POSITION IN GENOME: 

(Q UNITS: bp 

(ix) FEATURE: 

(A) NAME/KEY: exon 

(B) LOCATION: 20. .99 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION: 1..19 

(ix) FEATURE: 

(A) NAME/KEY: introo 

(B) LOCATION: 100.. 119 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 22.. 99 



(xi) SEQUENCE DESCRIPTION: SBQ ID NO:llj/ 

CCCTTGCGTG TCCCCGCAGA C OAC GTC CAC GGC TCC CAC GGC CGG CAC GTG 
Asp Val Mis Gly/Ser His Gly Arg Gto Val 
1 / S 10 

TGC CGT CGG CAC GAG CTG TaC GTG AGC TTC CAG GAC CTG GGC TGG CTG 
Cys Arg Arg His Glu Leu Tyj/Val Ser Phe Gin Asp Leu Gly Trp Leu 
IS 20 / 25 

GTGAGTTCCG ACTC 

(2) INFORMATION FOlR SEQ ID NO: 12: 

(i) SEQUENCE^H AR ACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein • 
(xi) SEOJUENCB DESCRIPTION: SBO ID NO: 12: 

Asp Val HifGly Ser His Gly Arg Gin Val Cys Arg Arg His Glu Leu 



SI 



99 



119 
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Tyr Val Ser Phe Gin Asp Leu Gly Tip Ltsu 
20 25 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1003 base paiis 

(B) TYPE; nucleic acid 

(C) STRaNDEDNESS: double 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: cDNA to mRNA 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 
(F) TISSUE TYPE: Human Heart 




(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: Human heart cDNA 

(B) CLONE: hH38 

(viii) POSITION IN GENOME: 

(C) UNITS: bp 

(a) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 8..850, 

(ix) FEATURE 

(A) NAME/KEY: ma'tjwpude 

(B) LOCATION: 427.. 843 

(in) FEATURE 

(A) NAME/KBY: mRNA 

(B) LOCATION: 1..997 

(xi) SEQUENCP DESCRIPTION: SEQ ID NO: 13: 

GAATTCC GACf CCC CAT TGG AAG GAG TTC CGC TTT GAC CTG ACC CAG ATC 49 
Glu Pro His Trp Lys Glu Phe Arg Phe Asp Leu Thr Gin He 
-139 / -135 -130 

CCG GCT ioG GAG GCG GTC ACA GCT GCG GAG TTC CGG ATT TAC AAG GTG 97 
Pro Ala G)V Glu Ala Val Thr Ala Ala Glu Phe Arg lie Tyr Lys Val 
-125 / -120 -115 -110 



CCC A(SC ATC CAC CTG CTC AAC AGG ACC CTC CAC GTC AGC ATG TTC CAG 145 
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Pro Ser lie His Leu lea Asn Arg Thr Leu His Val Set Met Phe Gin 
-105 -100 -95 

GTG GTC CAG GAG CAG TCC AAC AGG GAG TCT GAC TTG TTC TTT TTG^AT 
Val Val Gin Glu Gin Ser Asn Arg Glu Ser Asp Leu Phe Phe Leu Asp 
-90 -85 -80 



CTT CAG ACG CTC CGA GCT GGA GAC GAG GGC TOG CTG GTG 
Leu Gin Thr Leu Arg Ala Gly Asp Glu Gly Tip Leu Val Leu Asp Val 
-7S -70 -65 



193 



GAT GTC 241 



ACA OCA GCC AGT GAC TGC TGG TTG CTG AAG CGT CA( 
Thr Ala Ala Ser Asp Cys Trp Lou Leu Lys Arg His Lys Asp Lmf 
-60 -55 -50 



/AAG GAC CTG GGA 289 
ily 



CTC CGC CTC TAT GTG GAG ACT GAG GAT GGG 
Leu Arg Leu Tyr Val Glu Thr Glu Asp Gly His Ser Val^ 
^ s -40 -35 -30 

CTG GCC GGC CTG CTG GGT CAA CGG GCC 
Leu Ala Gly Leu Leu Gly Gin Arg Ala Pro Arg Se^Gln 
-25 -20 -15/ 



: AGC GTG GAT CCT GGC 
Gly 



337 



CGC TCucpAA CAG CCT TTC 385 
Gin Pro Phe 



GTG GTC ACT TTC TTC AGG GCC AGT CCG AGT CCC 
Val Val Thr Phe Phe Arg Ala Ser Pro Ser Pe6 He Arg Thr Pr 
-10 -5 A 



rC CGC ACC CCT CGG 
'Arg 



433 



GCA GTG AGG CCA CTG AGG AGrf AGG CAG CCG AAG AAA AGC AAC GAG CTG 481 
Ala Val Arg Pro Leu Arg Arg Arg Gto Pro Lys Lys Ser Asn Glu Leu 
5 10 /15 



CCG CAG GCC AAC CGA CTCl CCA GGG ATC TTT GAT GAC GTC CAC GGC TCC 
Pro Gin Ala Asn Arg Leu Pro (Sly lie Phe Asp Asp Val His Oly Ser 
20 25 / 30 35 

CAC GGC CGG CAG GTf/ TGC CGT CGG CAC GAG CTC TAC GTC AGC TTC CAG 
His Gly Arg Gin Val CysArg Arg His Glu Leu Tyr Val Ser Phe Gin 
40 / 45 50 



GAC CTT GGC 1 
Asp Leu Gly Tip 
55 



/CTG GAC TGG GTC ATC GCC CCC CAA GGC TAC TCA GCC 
' Asp Trp Val lie Ala Pro Gin Gly Tyr Ser Ala 
60 65 



TAT TAC TGT GAG GGG GAG TGC TCC TTC CCG CTG GAC TCC TGC ATG AAC 
Tyr Tyr Cys Glu/Gly Glu Cys Ser Phe Pro Leu Asp Ser Cys Met Asn 
70 7 75 80 

GCC ACC A^C CAC GCC ATC CTG CAG TCC CTG GTG CAC CTG ATG AAG CCA 
Ala Thr Asn His Ala He Leu Gin Ser Leu Val His Leu Met Lys Pro 
85 / 90 95 



529 



577 



625 



673 



721 
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AAC GCA GTC CCC AAG GCG TGC TGT GCA CCC ACC AAG CTG AGC GCC ACC fto 
Asd Ala Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr 
100 105 110 115 

TCT GTG CTC TAC TAT GAC AGC AGC AAC AAC GTC ATC CTG CGC AAG^AC 817 
Ser Val Leu Tyr Tyr Asp Ser Ser Asn Ami Val He Leu Arg Lys His 
120 125 130 

CGC AAC ATG GTG GTC AAG GCC TGC OUC TUC CaC TGAGTCAG^CCGCCCAGCCC 
Arg Asn Met Val Val Lys Ala Cys Gly Cys His 
135 140 

TACTGCAGCC ACCCTTCTCA TCTGGATCGG GCCCTGCAGA dGCAGAAAACCCTTAAATGC 
TGTCACaGCT caagcaogag TGTCAGGGGC CCTCACTCyc GGTGCCTACTTCCTOTCaGG 
CTTCTGGGAA ttc 
(2) INFORMATION FOR SEQ ID NO: 14: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 281 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



V 



870 

930 
990 
1003 



(xi) SEQUENCE DESCRIPTION^ SEQ ID NO: 14: 
Glu Pro His Trp Lys Glu Phe Arg TO* Asp Leu Thr Gin He Pro Ala 
-139 -135 -l/o -125 

Gly Glu Ala Val Thr Ala Ala Gtfi Phe Arg He Tyr Lys V«| Pro Ser 
-120 -11* "HO 

lie His Leu Leu Asn Arg Th/ Leu His Val Ser Met Phe Gin Val Val 
-105 -100 -95 

Gin Glu Gin Ser Asn Ar/ Glu Ser Asp Uu Phe Phe Leu Asp Leu Gin 
-90 -85/ -80 

Thr Leu Arg Ala Gly Asp Glu Gly Trp Leu V a l Uu Asp Val Thr Ala 
-75 -70/ -65 -60 

Ala Ser Asp Cys Trp Leu Leu Lys Arg His Lys Asp Leu Gly Leu Arg 
-55 7 -50 *45 

Leu Tyr Val Gljl Thr Glu Asp Gly His Ser Val Asp Pro Gly Leu Ala 
-40 / -35 -30 
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Gly Leu Leu Gly Gin Arg Ala Pro Arg Ser Gin Gin Pro Phe Val Val 
-25 -20 -15 

Thr Phe Phe Arg Ala Ser Pro Ser Pro lie Arg Thr Pro Arg Ala Val 

-10 -5 1 5 

Arg Pro Leu Arg Arg Arg Gtn Pro Lys Lys Ser Asn Glu Leu Pro Gin 
10 IS 20 

Ala Asn Arg Leu Pro Gly lie Phe Asp Asp Val His Gly Ser His Gly 
25 30 35 

Arg Gin Val Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gin Asp 
40 45 50 

Gly Tip Leu Asp Trp Val He Ala Pro Gin Gly Tyr Ser Ala 
S5 60 65 

Cys Glu Gly Glu Cys Ser Phe Pro Leu Asp Ser Cys Met 
70 75 80 85 

Asn His Ala lie Leu Gin Ser Leu Val His Leu Met 
90 95 100; 

Val Pro Lys Ala Cys Cy* Ala Pro Thr Lys 

105 110 \ 

Leu Tyr Tyr Asp Ser Ser Asn Asn Val He/Leu Arg Lys His Arg Asn 
120 125 



Met Val V R | Lys Ala Cys Gly Cys 
135 140 





(2) INFORMATION FOR SEQ ID NO: 15: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 ajfrino acids 

(B) TYPE: amino 
(Q STRANDEDNESS; single 
(D) TOPOLOGYj/unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Asp Val Hi/aiy S r His Gly Arg Gin Val Cys Arg Arg His Glu Leu 
1/5 10 15 
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Tyr Vsl Ser Phe Gin Asp Leu Gly Tip Leu Asp Trp Val lie Ala Pro 
20 25 30 

Gin Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly GIu Cys Ser Phe Pro Leu 
35 40 45 

Asp Ser Cys Met Asn Ala Thr Am His Ala lie Leu Gin Ser Leu Val 
50 55 60 

His Leu I>u Lys Pro His Ala Val Pro Lys Ala Cys Cys Ala Pro 
65 70 75 80 

Lys Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Sw Asn Asn Val 
85 90 95 

lie Leu Arg Lys His Arg Asn Met Val Val Arg Ala Cys/6ly Cys His 
100 105 110 

(2) INFORMATION FOR SEQ ID NO: 16; 



(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 




(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION; SE<J ID NO: 16 



Arg His Pro Leu Tyr Val Asp Phe/Ser Asp Val Gly Trp Asn Asp Trp 
1 5 10/ 15 

lie Val Ala Pro Pro Gly Tyr 
20 

(2) INFORMATION FOR SE0D NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 albino acids 

(B) TYPE: amino ^cid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGra unknown 

(ii) MOLBCULB TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Arg Arg Tyr L<Ki Lys Val Asp Phe Ala Asp He Gly Trp Ser Clu Trp 
1 5/ 10 15 
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lie He Set Pro Lys Ser Phe 
20 

(2) INFORMATION FOR SBQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDBDNBSS: unkuowu 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 18: 

Arg His Ser Uu Tyr Val Asp Phe Ser Asp Va] Gly Tpp Asn Asp Trp 
IS 10 15 

He Val Ala Pro Pro Gly Tyr 
20 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS:/ 

(A) LENGTH; 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknc 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: pepii 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Lys His Glu Leu Tyr Va( Ser Phe Arg Asp Uu Cly Trp Gin Asp Trp 
1 S / 10 15 

lie lie Ala Pro Glu (fly Tyr 
20 

(2) INFORMATIONyfroR SBQ ID NO:20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STfiLANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20: 
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Lys His Glu Leu Tyr Val Ser Phe Gin Asp Leu Gly Trp Gin Asp Trp 
1 $ 10 15 

He He Ala Pro Lys Glu Tyr 
20 

(2) INFORMATION FOR SEQ ID NO:21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE; amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:21: 

Lys His Glu L^u Tyr Val Ser Phe Arg Asp Leu Gly 
15 10 

He lie Ala Pro Glu Gly Tyr 
20 

(2) INFORMATION FOR SEQ ID NO:22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 4 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unkflbwn 

(D) TOPOLOGY: unknov 

(ii) MOLECULE TYPE: pepti 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22: 

Leu Ser Ala lie Ser Met/^eu Tyr Leu Asp Glu Asn Glu Lys Val V*l 
1 5/10 15 

Leu Lys 




(2) INFORMATION FOR SEQ ID NO:23: 

(i) SBQUENCIy CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPEf amino acid 

(Q STRANDEDNESS; unknown 
(D) TOfiOLOGY: unknown 



(ii) MOLEC 



TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 



Met Ser Ser Leu Scr lie Leu Phe Phe Asp Glu Asn Lys Asn Val Vel 
j 5 10 15 

Leu Lys 



ft 



(2) INFORMATION FOR SEQ ID NO:24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY; unknown 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO:2 

Leu Ser Ala He Ser Met Leu Tyr Leu Asp Gld Tyr Asp Lys Val ^al 
1 5 10/15 

Leu Lys 

(2) INFORMATION FOR SEQ ID NOAS: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino a/ids 

(B) TYPE: amino acid 

(C) STRANDEDNESSyiinknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPfi/peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:25: 
Leu Asn Ala lie SeV Val Leu Tyr Phe Asp Asp Ser Ser Glu Val He 



10 



15 



Leu Lys 



(2) INFORMATION FOR SEQ ID NO:26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LJENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDBDNESS; unknown 

(D) /tOPOLOGY: unknown 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26: 

Leu Am Ala lie Scr Val Leu Tyr Phe Asp Asp Asn Ser Asn Val He 
I 5 10 15 

Leu Lys 

(2) INFORMATION FOR SEQ ID NO:27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY; unknown 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID N 

Leu Asn Ala He Set Val Leu Tyr Phe AspyAsp 
1 5 10 

Leu Lys 

(2) INFORMATION FOR SEQ ID ^NO:28 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPB; amino acid / 

(C) STRANDEDNESS; unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 

Ala Cys Cys Val fro Thr Glu 
1 5 




Val lie 



(2) INFORMATION FOR SEQ ID NO:29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 



Val His Leu Leu Lys Pro His Ala Val Pro Lys Ala Cys Cys Ala Pro 
15 10 15 

Thr Lys Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Ser Asn Abo 
20 25 30 

Val 11c Leu Arg Lys His Arg Asn Met Val Val Arg Ala Cys Gly Cys 
35 40 45 



His 



(2) INFORMATION FOR SEQ ID NO:9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 172 base pairs 

(B) TYPE: nucleic acid 
(Q STRANDEDNESS: double 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genonjjcf- 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 
(A) ORGANISM: Bos tauf 

(vii) IMMEDIATE SOURC 

(A) LIBRARY: Bovin/ genomic 

(B) CLONE: Umbd/9800-10 

(viii) POSITION IN GENOME: 

(C) UNITS: bp 

(ix) FEATURE: 

(A) NAME/IffiY: exon 

(B) LOCATION: 51. .161 

(ix) FEAT 

(A) NAtfE/KEY; intron 

(B) LOCATION: 1..50 

(ix) FEA1 

(A) NAMB/KEY: intron 

(B) ^OCATION: 162.. 172 



(ix) FEATURE: 
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(C) STRANDBDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(3d) SEQUENCE DESCRIPTION: SEQ ID NO:29: 

Pro Cys Cys Val Pro Glu Lys 
1 5 

(2) INFORMATION FOR SEQ ID NO:30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE; peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30/ 

Ala Cys Cys Val Pro Tbx Glu 
1 5 

(2) INFORMATION FOR SEQ ID NO:31: 

(i) SEQUENCE CHARACTERISTIC^ 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(O STRANDBDNESS: unknc 
(D) TOPOLOGY; unknown/ 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31; 

Pro Cys Cys Ala Pro TJfr Lys 
1 5 

(2) INFORMATION FOffc SEQ ID NO:32: 

(i) SEQUENCECHARACTERIST1CS: 

(A) LENGTH: 7 amino acids 

(B) TYPB^amino acid 

(C) STRANDBDNESS; unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ TD NO:32: 
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Pro Cys Cya Ala Pro Thr Lys 
1 5 

(2) INFORMATION FOR SEQ ID NO:33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 7 amino acids 

(B) TYPE; amino acid 

(O STRANDEDNESS: unknown 
(D) TOPOLOGY; unknown 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO;33: 

Pro Cys Cys Ala Pro Thr Gin 
1 5 

(2) INFORMATION FOR SEQ ID NO;34: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH; 25 bas* pairs 

(B) TYPE; nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 
(xi) SEQUENCE DESCRIPTION : &EQ ID NO:34: 

GACTCTAGAA TNACRTTRTT NGANG 
(2) INFORMATION FOR SEQ ID NO:3S: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 bjfee pairs 

(B) TYPE: nucleic 
(Q STRANDEDNESS: unknown 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TOPE: cDNA 
(xi) SEQUENCE/DESCRIPTION: SEQ ID NO:35: 

GACTCTAGAA "JWaCRTTRTT NGARC 
(2) INFORMATION FOR SEQ ID NO:36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) IJfcNGTH: 25 base pairs 

(B) TTfPB: nucleic acid 
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(C) STRANDBDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36: 
GACTCTAGAA TNACRTTRTT RCTNG 
(2) INFORMATION FOR SBQ ID NO:37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDBDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 
(Xi) SEQUENCE DESCRIPTION: SBQ ID Nji 

GACTCTAGAA TNACRTTRTT RCTRC 
(2) INFORMATION FOR SEQ ID NO:38y 

(i) SEQUENCE CHARaCTERTSTI 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDBDNESS: unknown 

(D) TOPOLOGY: unkno 

(ii) MOLECULE TYPE: cDtf A 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:38: 

GCGGATCCGC NTGYTGYGCN CCNAC 
(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 30 base pairs 

(B) TYPB: Aucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO.39: 
AAGCTOAGCG CCaCCTCCGT GCTCTACTAC 
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(2) INFORMATION FOR SEQ ID NO:40: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY; unknown 

(ii) MOLECULE TYPE; cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:40; 
TGGGTNATHG CNCCNCA 
(2) INFORMATION FOR SEQ ID NO:41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 
(xi) SEQUENCE DESCRIPTION: SE£ ID NO:4l: 

ATHGCNCCNC ARGGNTA 
(2) INFORMATION FOR SEQ ID/NO:42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 has/ pairs 

(B) TYPE: nucleic 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGYj/unknown 

(ii) MOLECULE TYPE: cDNA 
(xi) SEQUENCE/DESCRIPTION: SEQ ID NO;42: 

GTCATCGCCC dcCAAGGCTA CTCAGCCTAT 
(2) INFORMATION FOR SEQ ID NO:43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) iENGTH: 24 base pairs 
(B/ TYPE: nucleic acid 

STRANDEDNESS: unknown 
>) TOPOLOGY: unknown 

(ii) AlOLECULE TYPE: cDNA 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:43: 
ACGACOTCCA CGCCTCCCAC GGCC 



(2) INFORMATION FOR SEQ ID NO:44: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 
(xi) SEQUENCE DESCRIPTION : y^EQ ID NO:44: 
ACGACGTCCA CGG CTCCC AOOG CC 
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